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Abstract
Background: The Nice terror attack of July 14, 2016 resulted in 84 deaths and 434 injured, with many hospital staff
exposed to the attack, either as bystanders on site at the time of the attack (‘bystander exposure’) who may or may
not have provided care to attack victims subsequently, or as care providers to victims only (‘professional exposure
only’). The objective of this study is to describe the impact on mental health among hospital staff by category of
exposure with a particular focus on those with ‘professional exposure only’, and to assess their use of psychological
support resources.
Method: An observational, cross-sectional, multicenter study conducted from 06/20/2017 to 10/31/2017 among all
staff of two healthcare institutions in Nice, using a web questionnaire. Collected data included social, demographic
and professional characteristics; trauma exposure category (‘bystanders to the attack’; ‘professional exposure only’;
‘unexposed’); indicators of psychological impact (Hospital Anxiety and Depression Scale); PTSD (PCL-5) level; support
sought. Responders could enter open comments in each section of the questionnaire, which were processed by
inductive analysis.
Results: 804 staff members’ questionnaires were analysed. Among responding staff, 488 were exposed (61%): 203
were ‘bystanders to the attack’, 285 had ‘professional exposure only’. The staff with ‘professional exposure only’
reported anxiety (13.2%), depression (4.6%), suicidal thoughts (5.5%); rates of full PTSD was 9.4% and of partial PTSD,
17.7%. Multivariate analysis in the ‘professional exposure only’ category showed that the following characteristics
were associated with full or partial PTSD: female gender (OR = 2.79; 95% CI = 1.19–6.56, p = 0.019); social isolation
(OR = 3.80; 95% CI = 1.30–11.16, p = 0.015); having been confronted with an unfamiliar task (OR = 3.04; 95% CI =
1.18–7.85; p = 0.022). Lastly, 70.6% of the staff with ‘professional exposure only’ with full PTSD did not seek
psychological support.
Conclusion: Despite a significant impact on mental health, few staff with ‘professional exposure only’ sought
psychological support. Robust prevention and follow-up programs must be developed for hospital staff, in order to
manage the health hazards they face when exposed to exceptional health-related events such as mass terror
attacks.
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Background
Health care systems now face the challenge of a surge of
terror attacks across Europe over the past ten years.
Aside from the significant number of victims either dead
or injured, these attacks generate psychological trauma
in the exposed general population and in care providers.
Post-traumatic stress disorders (PTSD) have been de-
scribed among emergency department professionals [1,
2], along with depression, anxiety [3], suicidal thoughts
[4], alcohol, drug or medication abuse or addiction [5]
and occurrence of comorbidities [6]. Whether PTSD is
full or partial [7, 8], the resulting functional disorders
are detrimental to all aspects of life, including profes-
sional activity [9]. Several studies conducted worldwide
[2, 10], and in Europe, have described the consequences
of the terror attacks in Oslo and Utoya, Madrid [11],
London [12], and Berlin [13]. Similar mental health out-
comes have been observed in France among care pro-
viders following the 2015 Paris attacks [1, 14–16],
highlighting the need to provide these professionals with
therapeutic assistance.
Soon after the Paris attacks, the city of Nice was the
scene of a terror attack on July 14, 2016. A truck
rammed the crowd along nearly 2 km during the Bastille
day fireworks display, resulting in 86 dead, among whom
10 were children or adolescents, and 434 injured.
Among the tens of thousands who had come to watch
the fireworks, healthcare professionals were also present
with their families, outside their professional scope.
An emergency plan was set up to organise the re-
sponse by healthcare institutions and manage a massive
influx of victims: most of the adults were directed to-
wards Nice University Hospitals (Centre Hospitalo-
Universitaire de Nice, CHU), and children and adoles-
cents towards the CHU and Lenval Foundation hospi-
tals. Following immediate on-site intervention by first
responders, the entirety of the hospital staff of the 6
CHU and Lenval institutions were mobilized over several
weeks to support to patient care. The consequences of
such professional exposure may have been harmful to
workers’ health, due to the large number of victims, their
distribution and concentration within the two Nice insti-
tutions in the context of complex crisis-related logistics,
the involvement of a paediatric population, and the
highly damaging injuries resulting from the truck’s
crushing effect [17–20].
Some members of the hospital staff may have been
doubly exposed, both privately and professionally. The
effect on the overall staff’s mental health has rarely been
described in such a context of exceptional mobilization.
While studies have focused on the psycho-trauma sus-
tained by first-line rescue workers, data are scarce re-
garding hospital staff involved in the general running of
the institution. However, for hospitals involved in man-
aging populations exposed to terror attacks, document-
ing the consequences of such an event on the health of
all staff members appears essential to implement appro-
priate measures [21].
In France, collective emergency measures are deployed
in the aftermath of an attack, including Medical-
psychological emergency units: in Nice, psychiatrists,
psychologists and volunteers intervened to ensure imme-
diate and post-immediate care of the victims, the health-
care providers and rescuers on site, as well as members
of hospital staff who expressed the need for it [22].
Under the aegis of Nice hospital management, mobile
teams including psychiatrists and psychologists were set
up to reach out to the most exposed participants; an an-
onymous psychological support helpline exclusively ded-
icated to staff was set up in each hospital site for 6
months; the occupational health departments of the
CHU and Lenval hospitals contributed in receiving and
directing hospital staff towards specialized care depart-
ments according to each one’s particular situation. A
specific care pathway was established for medical stu-
dents. Lastly, 1 year after the attack, since submission of
the web questionnaire could result in the recall of trau-
matic experiences by some of the respondents, a new
support facility was offered, i.e. availability of a clinical
psychologist who could contact respondents wishing to
provide their details and eventually organize appoint-
ments in view of specialized care (within the hospital or
in a private medical practice). However, the impact of
these resources on exposed staff is difficult to assess.
The aim of this study is to.
-describe the mental health impact (depression, anx-
iety, suicidal thoughts, full or partial PTSD, somatic
symptoms) among University and Lenval Hospitals staff
members by category of exposure with a particular focus
on those with ‘professional exposure only’,
-assess the social, demographic and professional fac-
tors and the type of exposure related to the occurrence
of full or partial PTSD,
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- describe the use of mental health support resources
by the exposed healthcare professionals.
Method
Design and study population
This was a cross-sectional, multi-centre, observational
study. The detailed description of the study protocol has
been described elsewhere [23].
The study was approved by the French Data Protec-
tion Authority and the Ethics Committee in accordance
with the Declaration of Helsinki and registered under N°
ID RCB: 2017-A00812–51.
The study focused on all hospital staff and students
above 18 years of age registered with Nice university and
Lenval hospitals from July 13, 2016, until the date of the
study (conducted between June and October 2017).
Overall, 10,100 subjects were registered on the Human
Resources Departments’ lists of both hospitals in June
2017.
These subjects were offered to complete a web ques-
tionnaire with the help of the institutions’ Human Re-
sources Departments. A letter was attached to the
payslip of each staff member in June 2017. Information
regarding the objectives and the procedures related to
the survey were available on the intranet sites of both in-
stitutions. Specific communication activities were con-
ducted among the teams of several departments and
staff representatives. Staff that were not or no longer
employed in the institutions between July 2016 and the
beginning of the study were not included.
Access to the website also facilitated access to infor-
mation on psychological trauma and its determinants.
Exposure groups
We defined three main exposure categories for the pur-
pose of this study, categorized as follows:
 Staff who were on site during the attack in a private
capacity (‘bystander exposure’) with two further
subgroups:
 Staff who did not participate in the care for
victims then or later ‘bystander exposure only’;
 Staff who did participate in the care of attack
victims ‘mixed exposure’;
 Staff who were not on site during the attack but
cared for victims either as first responders or later
(‘professional exposure only’);
 Unexposed staff members (exposed neither as
bystanders on the attack site nor through their
professional activity in relation to the attack)
(‘Unexposed’).
Our study focuses mainly on the mental health impact
among the staff with ‘professional exposure only’
because to our knowledge few studies have focused on
those exposed exclusively through their professional
duties.
Non-inclusion criteria
Those below 18 years of age when completing the web-
questionnaire; those not or no longer employed by the
institutions concerned as: hospital staff; medical students
and residents; paramedical students, between July 2016




Cross-functional working groups were involved in devel-
oping the web questionnaire to adapt its contents to the
situation in Nice healthcare institutions and take staff
members’ experience and suggestions into account.
Once the web questionnaire was available online, staff
members could read the information describing the sur-
vey and obtain an access code via their mobile phone if
they chose to participate and therefore provide their
phone number. For each person who connected, the eli-
gibility was verified via the online inclusion question-
naire. In the following part of the web questionnaire,
informed consent was obtained from all participants.
Each respondent then accessed the rest of the survey: ac-
cording to the various types of exposure experienced, fil-
ter questions guided respondents towards the
corresponding paths. Completion of the questionnaire
was estimated to require 20 to 45min according to the
type of exposure. The questionnaire was to be com-
pleted between June 21 and October 30, 2017, i.e. 11 to
15months after the attack.
Information collected
We collected socio-demographic (age, gender, educa-
tional level, marital status) and occupational information
(namely: adult or pediatric institution; profession; type
of tasks performed). Regarding exposure, circumstances
and degree of trauma exposure were assessed. For those
members of staff who were professionally exposed, the
tasks they performed were grouped into three categories:
- Tasks focusing on victims’ bodies, whether living or
deceased (clinical, surgical, forensic, but also transport
of living or deceased victims, imaging, cleaning…),
- Tasks related to the psychological support of victims
and their families; death announcements to the family;
communication and support of persons in distress (pro-
viding comfort, translating for foreign nationals); sup-
porting distressed staff and students,
- Tasks related to crisis management (setting up of an
emergency plan), call processing platform for emergency
services, management of operational hospital
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reinforcement personnel (technical, logistical), identifica-
tion and follow-up of victims throughout their care
pathway, administrative (patient file completion and up-
dating, etc.…) or logistical tasks.
The following Indicators of psychological and psycho-
traumatic impact were assessed:
- The presence of probable full or partial PTSD was
assessed on the basis of answers to the PTSD Checklist
for DSM-5 (PCL-5) [24] which is a scale assessing both
presence and intensity (0–4) of the 20 symptoms divided
into 4 categories (criteria B to E). Each item of the PCL5
with a rating of 2 was defined as a PTSD symptom. The
DSM-5 diagnostic rule for full PTSD requires 4 of these
DSM-5 criteria: at least 1 B item (questions 1 to 5), 1 C
item (questions 6 to 7), 2 D items (questions 8 to 14), 2
E items (questions 15 to 20). For partial PTSD, we used
the McLaughlin’s definition of this condition, which was
defined as meeting 2 or 3 of DSM-5 Criteria B, C, D or
E [7]. Respondents were to present with these symptoms
during the month before completing the questionnaire,
and the symptoms had to be associated with the trau-
matic event (exposure on the attack site and/or in the
context of a professional activity in relation to the at-
tack). Due to the DSM-5 requirement of exposure to a
traumatic event to define possible PTSD, a filter was ap-
plied to the web questionnaire so that only staff mem-
bers directly or indirectly exposed to the attack could
complete the PCL5. The PTSD score was thus not com-
puted for the unexposed group.
- Furthermore, potential functional disorders (difficul-
ties with family, friends, work or everyday life) were
investigated.
- Symptoms of anxiety and depression were assessed
using the Hospital Anxiety and Depression Scale
(HADS). This scale measures the intensity of perception
of seven symptoms indicative of anxiety (7 questions
scoring 0 to 3) and of seven symptoms indicative of de-
pression (7 questions scoring 0 to 3) during the previous
week. A score between 8 and 10 was considered as a
possible state of anxiety or depression; a score above 11
as a probable one that should call for specialist assess-
ment [25, 26].
- The occurrence of suicidal thoughts was explored,
starting from the date of the attack.
- Changes after the terror attack in tobacco, alcohol
and marijuana use, changes in medication (for sleep dis-
turbances, fear or stress, depression) were also
investigated.
- Thirteen questions explored the somatic impact.
- Occupational accident notification or work stoppage
prescriptions were investigated.
- Questions explored the awareness of specialised sup-
port resources provided in the context of the survey, and
care follow-up.
Lastly, staff were asked whether they had received psy-
chological support in the aftermath of the attack, within
the institution or elsewhere, regardless of the delay, the
type of support (psychiatrist, psychologist, occupational
physician, general practitioner, etc.…) and whether there
had been a follow-up, as the survey aimed to determine
the proportion of staff members who accessed psycho-
logical support and care follow-up.
Analysis
Statistical analysis
Quantitative variables were described using mean and
standard deviation, and qualitative variables were de-
scribed using frequency and percentage.
Regarding the impact of professional exposure, the
psycho-traumatic impact of the attack measured with
the PCL5 and its the consequences on professional activ-
ity were compared among two groups: the ‘professional
exposure only’ group and the ‘bystander exposure”
group.
Regarding the mental health impact (anxiety, depres-
sion, suicidal thoughts, alcohol, tobacco, self-medication
and specific treatments, somatic disorders), three groups
were compared: the two groups of exposed staff (‘profes-
sional exposure only’ and ‘bystander exposure”) were
compared to the unexposed staff.
Comparisons between the two groups (‘professional
exposure only’; ‘bystander exposure’) were performed
using Student’s t-test for quantitative variables and the
Chi2 test or Fisher’s exact test (when expected frequen-
cies were below 5) for qualitative variables. Comparisons
between the three groups (‘professional exposure only’;
‘bystander exposure’; ‘unexposed’) were performed using
ANOVA for quantitative variables and the Chi2 test for
qualitative variables. A p-value < 0.05 was considered
significant.
To assess factors associated with full or partial PTSD,
a multivariate analysis was performed using logistic re-
gression. The outcome variable fell into 2 modalities: full
or partial PTSD, and neither full PTSD nor partial
PTSD, with the latter chosen as reference. Based on
published data [15], gender, age, marital status, social
isolation, educational level, adult vs pediatric institution,
profession and professional tasks were tested. Factors
with a p-value < 0.10 in univariate analysis were included
in the multivariate model. Factors with a p-value < 0.05
were kept in the final model. Statistical analyses were
performed using the SAS Enterprise Guide 7.1 software®.
Qualitative analysis
Open comments allowed participants to describe their
experience: mode of exposure during the night of the at-
tack and subsequently; consequences on their profes-
sional, social and family life; psychological impact; use
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and perceived psychological assistance and social
support.
To analyse respondents’ open comments, the general
inductive approach for qualitative data analysis was used
[27, 28]. Two researchers compared the results of their
analyses to identify the emerging main or significant
themes from emerging from the raw data. According to
these themes, verbatim quotes were chosen to illustrate
the quantitative results. The wording has been kept as
expressed by the respondents; however, spelling was cor-
rected in the transcript.
Results
Participation and respondents socio-demographic profiles
A flowchart of the study population is shown in Fig. 1.
Finally, 804 staff members were eligible for analysis.
The distribution of respondents differs from that of
the entire staff (p < 0.01) with fewer medical staff, (23.4%
vs 28%) and other care providers (32.8% vs 45.5%); in
contrast, the study population includes a larger propor-
tion of “other professionals” i.e. those in charge of man-
agerial, administrative and technical activities e.g. IT
professionals (43.8% vs 26.5%,).
Non-medical CHU personnel accounted for more than
three quarters of our study population. Compared to
non-medical CHU personnel, this sample included more
female respondents (79.1% vs 73.0%, p = 0.002), staff
members aged 30–50 years (32.7% vs 26.1%, p < 0.001),
management and administrative staff, and technical staff
(32.5% vs 13.2, 20.1% vs 5.9%, respectively, p < 0.001).
Most respondents (86%) worked in one of the Nice
university hospitals that care for adults, while 14% were
members of the Lenval paediatric hospital staff.
Moreover, respondents’ professional activity included
32.1% non-medical care-providers (nurses, health execu-
tives, psychologists, orderlies, physiotherapists, dieti-
cians, stretcher bearers, ambulance staff, etc..); 23.3%
administrative and managerial staff; 14.1% medico-
technical staff; 13% medical staff, including surgeons and
pharmacists.
Exposure
Figure 2 shows the distribution of type of exposure. Re-
spondents who had been exposed numbered 488
(61.7%). Among these, the ‘professional exposure only’
category accounted for 58.4% (285/488) of respondents,
and those in the ‘bystander exposure’ category for 41.6%
(203/488). The remaining 39.3% of respondents were
not exposed to the attack. Compared to all the hospital
employees, the ‘professional exposure only’ staff, which
is the focus of this study, differs in that it includes fewer
other care providers (36.4% vs 45.5%) but more « other
professions » (35.3% vs 26.5%). The proportion of med-
ical professionals is however comparable (28.4% vs 28%).
Table 1 illustrate the professional tasks performed by
the ‘professional exposure only’ staff which may be con-
sidered as aspects of indirect professional exposure. Al-
most 80% of ‘professional exposure only’ staff members
performed tasks that put them in direct physical contact
with victims, and almost one quarter with deceased bod-
ies, whether of adults or children. Most of these ‘profes-
sional exposure only’ staff (78.6%) worked in adult
departments while the remainder (21.4%) worked in
paediatric departments, although almost twice that pro-
portion performed tasks relating to injured or deceased
children (40.9%). Lastly, almost 30% of ‘professional ex-
posure only’ staff had to take on tasks outside the scope
of their usual jobs and 77% had been faced with such
tasks for the first time. The average duration of profes-
sional exposure of the ‘professional exposure only’ staff
amounted to approximately 10 h from the night of July
14 and July 15, and an average of 20 days as from July
16.
Quotes pertaining to professional exposure
Emergency staff were assigned to the attack site under
highly uncertain and alarming circumstances: « A false
announcement stated that the first-line emergency treat-
ment unit had exploded, I thought I had killed my col-
leagues by sending them to the attack site. ».
Comments revealed the exceptional intensity in terms
of tasks and emotional impact of the hours of work in
the immediate aftermath of the attack: « A difficult mo-
ment, for the pressure had dropped and we realized at
that moment what we had just been through».
Among the comments revealing the particularly pain-
ful circumstances experienced within the work environ-
ment, several types of difficulties stood out: those
relating to the management of child victims; to the
search for and transmission of information concerning
patients and their follow-up; the reception of families in
a chaotic context: « The overload. My colleagues’ faces
totally devastated. All these people who were screaming,
weeping. All these dead or suffering children. These dis-
traught parents. » « To hear families wailing in distress
».
Themes identified among the comments reveal stress-
ful difficulties related to victim identification:
-« The child which we cared for only had an identifica-
tion number, certainly assigned by the emergency depart-
ment… We had no name, parent nor address whatsoever
for him. ».
-« Imaging procedures on numerous dislocated adult
and child bodies ».
Effects on mental health
Impact on mental health among staff members is de-
scribed in Table 2.
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PTSD prevalence rates were higher among ‘bystanders’
compared to ‘professional exposure only’ subjects (full
PTSD 12.2% vs 9.4%, and partial PTSD 26.6% vs 17.7%)
although these differences did not reach statistical
significance (p = 0.068). Finally, among all exposed staff
members (n = 488), the prevalence rates of full or partial
PTSD was 31.5% (10.5% for full PTSD, 21% for partial
PTSD).
Fig. 1 Flowchart
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The degree of functional disorders was comparable
among ‘professional exposure only’ staff and ‘bystanders’
(20.1% vs 23.6%, respectively p = 0.433). Functional im-
pairments were more prevalent among staff with full or
partial PTSD, with no significant difference between the
two groups (41.5% vs 47.2% respectively, p = 0.56).
Both categories of exposed staff and that of the non-
exposed staff were comparable regarding states of anx-
iety and depression.
However, both exposed groups had significantly higher
rates of suicidal thoughts than those unexposed (5.5%
among ‘professional exposure only’ staff, 6.1% for ‘by-
standers and 1.2% for those unexposed; p = 0.02). More
had started smoking again or increased their tobacco
consumption (p < 0.001); their use of sleeping
medications (p = 0.003); and of medications to help them
cope with difficulties related to anxiety and stress (p =
0.001).
Factors associated with full or partial PTSD revealed
by multivariate analysis among ‘professional exposure
only’ staff members (203 respondents to the PCL5 ques-
tions) are shown in Table 3. Female gender (OR = 2.79;
95% CI = 1.19–6.56, p = 0.019), social isolation (OR =
3.80; 95% CI = 1.30–11.16, p = 0.015) and having been
confronted with an ‘unfamiliar task’ (OR = 3.04; 95%
CI = 1.18–7.85, p = 0.022) were associated with a higher
risk for full or partial PTSD. Conversely, neither age,
educational level, working institution, professional cat-
egory nor type of task performed was associated with
PTSD.
Table 1 Professional tasks performed by the staff with ‘professional exposure only’ and by the staff with ‘bystander exposure’
Professional exposure






Na (%) Na (%)
Hospital specialty 0.194
Adult departments 223 (78.6) 169 (82.2)
Pediatric departments 61 (21.4) 34 (16.8)
Performed tasks involving physical care <.001
Yes 222 (77.9) 88 (43.4)
No 63 (22.1) 115 (56.7)
Performed tasks involving deceased bodies 0.383
Yes 68 (24.3) 42 (20.9)
No 212 (75.7) 159 (79.1)
Performed tasks involving injured or deceased children 0.002
Yes 114 (40.9) 55 (27.4)
No 165 (59.1) 146 (72.6)
Provided psychological support to victims or families / Had to communicate with families <.001
Yes 233 (81.8) 88 (43.4)
No 52 (18.3) 115 (56.6)
Performed administrative tasks <.001
Yes 176 (61.8) 63 (31.0)
No 109 (38.3) 140 (69.0)
Were confronted with such tasks for the first time <.001
Yes 214 (77.0) 87 (43.1)
No 64 (23.0) 115 (56.9)
Performed tasks unrelated to their training 0.001
Yes 83 (29.6) 32 (15.8)
No 197 (70.4) 170 (84.2)
Mean [SD] Mean [SD] p-value
Mean duration of professional exposure (hours) on July 14 and 15 10.5 [±6.5] 3.0 [±5.4] 0.034
Mean duration of professional exposure (days) from July 16 22.1 [±26.3] 10.5 [±6.5] <.001
aCases
Bentz et al. BMC Public Health         (2021) 21:1372 Page 7 of 17
Quotes related to symptoms pertaining to full or partial
PTSD
Scenes were re-lived through various sensory reminders:
« What shocked me most: the smell of the corpses (…)
with flashbacks when I breathed unpleasant smells for
weeks following my work (…) for instance in the street if
there was a strong smell, it immediately brought back the
memory of corpses and what I had seen in the forensic
department. ».
Staff mentioned mood disturbances: « More aggres-
sive because on the defensive, I lock myself up in my
bubble and I lose all motivation, everything is con-
strained »; hypervigilance: « Much more watchful in
everyday life and in the hospital. In the operating the-
atre, paying even more attention to make sure the
equipment is ready in case… ». And, also, avoidance
of situations that might bring back the traumatic ex-
perience: « I don’t want to go out anymore. I prefer to
see my friends in my home. ».
Physical effects
The physical impact since the attack according to exposure
category is shown in Table 4. Prior to the attack, the two
groups of exposed staff and the unexposed staff were com-
parable in terms of physical complaints. Following the at-
tack, certain health issues arose or worsened among those
exposed, with significantly more instances of back pain and
osteoarticular complaints (p = 0.003), gastric pain/ulcers
(p = 0.048), fatigue/weariness (p = 0.018), concentration dif-
ficulties (p < 0.001), and sleep disorders (p < 0.001).
Quotes: Health issues with impact on work
Certain comments confirm health issues.
-« Heightened emotivity; decreased ability to cope with
emotions; recurring low back pain in November Decem-
ber, while I had never stopped work before».
-« I was psychologically crippled, I couldn’t run nor go
to work on foot, (because of) extreme weariness linked to
insomnia».
Fig. 2 Exposure groups among responders (N = 804)
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Other comments relate to changes in eating habits:
«I pay less attention to what I eat because I tell myself
that there’s no point in depriving myself since I may not
be here tomorrow».
-« Since I was very disturbed by the sight of corpses
and the smell of blood, I’ve changed my eating habits
and don’t eat meat anymore. ».
Professional repercussions
Concerning the professional sequellae, 12.9% of exposed
respondents (N = 488) were relieved from their position
following their involvement in the immediate aftermath
of the attack; 8.9% were prescribed sick leave in relation
to the event; 1.6% were declared victims of an occupa-
tional accident. No statistically significant difference was











Na (%) Na (%) Na (%)
PTSD (PCL 5)b 0.068
Probable Full PTSD 19 (9.4) 17 (12.2) – –
Probable Partial PTSD 36 (17.7) 37 (26.6) – –
No PTSD 148 (72.9) 85 (61.2) – –
HAD Anxiety scale 0.611
> 10 (probable anxiety) 29 (13.2) 21 (14.7) 24 (10.3)
8–10 (possible anxiety) 46 (21.0) 34 (23.8) 48 (20.7)
≤ 7 (no anxiety symptoms) 144 (65.8) 88 (61.5) 160 (69.0)
HAD Depression scale 0.848
> 10 (probable depression) 10 (4.6) 6 (4.1) 8 (3.5)
8–10 (possible depression) 12 (5.5) 12 (8.2) 15 (6.5)
≤ 7 (no depression symptoms) 196 (89.9) 129 (87.8) 209 (90.1)
Suicidal thoughts 0.020
Present 12 (5.5) 9 (6.1) 3 (1.2)
Absent 208 (94.5) 139 (93.9) 239 (98.8)
Tobacco <.001
Initiated or relapsed / Increased 33 (13.8) 26 (15.5) 13 (4.9)
Otherc 207 (86.2) 142 (84.5) 250 (95.1)
Alcohol intake 0.085
Initiated or relapsed / Increased 11 (4.6) 13 (7.7) 8 (3.1)
Otherc 228 (95.4) 155 (92.3) 253 (96.9)
Self-medication 0.116
Initiated or relapsed / Increased 17 (7.1) 14 (8.4) 10 (3.8)
Otherc 222 (92.9) 152 (91.6) 251 (96.2)
Since the attack, started taking medication for sleep disturbance 0.003
Yes 8 (3.3) 12 (7.2) 1 (0.4)
No 232 (96.7) 155 (92.8) 269 (99.6)
Since the attack, started taking medication for difficulties related to anxiety and/or stress 0.001
Yes 9 (3.8) 11 (6.6) 1 (0.4)
No 231 (96.2) 155 (93.4) 267 (99.6)
Since the attack, started taking medication for difficulties related to depression 0.781
Yes 5 (2.1) 4 (2.4) 4 (1.5)
No 234 (97.9) 164 (97.6) 265 (98.5)
aCases
bFinally, probable full or partial PTSD was 27.1% among staff with ‘professional exposure only’, and 38.8% among ‘bystanders’
cOther: discontinued consumption, consumption unchanged, never used or discontinued long ago
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Table 3 Factors associated with full or partial PTSD among the ‘professional exposure only’ category (N = 203 respondents to the
PCL5)
Univariate analysis Multivariate analysis
OR [CI 95%] p-value Adj OR [CI 95%] p-value
Gender
Male 1 1
Female 2.91 [1.28; 6.63] 0.011 2.79 [1.19; 6.56] 0.019
Age
< 30 1
[30; 40[ 0.93 [0.39; 2.22] 0.876
[40; 50[ 1.24 [0.53; 2.88] 0.618
> =50 0.46 [0.18; 1.16] 0.101
Marital status
Lives with a partner 1
Lives alone 1.53 [0.80; 2.90] 0.198
Social isolation
Yes (feels rather lonely / very lonely) 3.09 [1.16; 8.27] 0.025 3.80 [1.30; 11.16] 0.015
No (feels rather supported / well supported) 1 1
Educational level
Advanced education 1
Secondary level education 1.43 [0.64; 3.19] 0.380
Hospital
Adult 1
Paediatric 0.81 [0.37; 1.77] 0.591
Profession
Medical staff/care providers/students 1
Other staff 1.54 [0.80; 2.93] 0.195
Awareness of psychological consequences
Yes 1
No 2.54 [1.00; 6.44] 0.050
Performed tasks involving physical care
Yes 1.30 [0.57; 2.95] 0.531
No 1
Performed tasks involving deceased bodies
Yes 0.98 [0.49; 1.98] 0.965
No 1
Performed tasks involving injured or deceased children
Yes 1.24 [0.66; 2.32] 0.509
No 1
Provided psychological support to, or communicated with families
Yes 1.20 [0.48; 2.98] 0.699
No 1
Perfomed administrative tasks
Yes 1.07 [0.56; 2.02] 0.847
No 1
Were confronted with this type of task for the first time
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observed between the groups, aside from occupational
accidents (1.2% among ‘professional exposure only’ staff
vs 2.2% among ‘bystanders, p = 0.032).
Quotes pertaining to the consequences of the experience on
professional activity
Quotes illustrate the types of impact on the ability to
carry on with work:
-« I had to ask urgently for a dozen days’ leave to stay
with a family member who was in intensive care».
-« Unable to carry on with any or my own work. (…) I
have almost no contact with my work colleagues, I just
can’t. I still can’t go back (to my workplace) where I’ve
been working enthusiastically for almost 15 years. ».
Long-term consequences are still felt at the time of
the survey:
-« There’s a before and an after July 14th. I can’t man-
age to get involved in my work, many of the problems
voiced by my colleagues seem childish; working conditions
are becoming more wearisome and I wish to focus on my
family. ».
-« For the time being I’ve lost my passion: my job. I
have huge financial problems (…). I’m usually a very
cheerful person; My joyfulness, I lost that on the night of
July 14th, 2016. ».
-« I often think about it. Was I able to provide support
to my team? I’m afraid it might happen again. And if so,
how? ».
Other comments, however, relate to the lessons
learned from the experience:
-« The problem of the terror attack, even though I was
not personally involved, made me aware of the problems
of work-related suffering and psycho-trauma ».
Perceived changes are also linked to those felt within
the hospital atmosphere and interpersonal relationships.
Some are perceived as detrimental:
- « THE ATMOSPHERE OF THE CITY AND THE
CHU, WE WERE ALL DISORIENTED AND SHOCKED,
OUR GAZE STOOD FOR WORDS. ».
While others draw positive changes from this event:
-« This experience hasn’t changed me, but I would say
that it reinforced my pride in being a nurse while
knowing that we, as an institution, only did our duty as
a public service. ».
-« Worked with surgeons I did not know. Relationship
created in these exceptional circumstances. We regularly
greet each other! ».
And for some, it led to changes in assignments or pro-
fessional prospects:
-« That night, I was in a department among the vic-
tims (…); I witnessed and lived through the shortcomings
(…) During the weeks that followed, I wanted to express
what I felt, what needed to be changed. Since then, I’ve
left my job. ».
-« Yes, it has changed me, I’m revolted and irritable,
and I’m seriously thinking of professional retraining ».
-« I am now a reservist at the national gendarmerie, I
trained in safety procedures, first aid and defence. ».
Use of psychological support
Most of the exposed respondents who answered the
question on their use of psychological support resources
for exposed health professionals which had been specif-
ically set up, stated that they did not, neither within the
hospital or outside the institution, whether in the imme-
diate aftermath of the attack or during the following
months (n = 275/370, i.e. 74.3%).
Among staff presenting with probable full PTSD, there
were significantly more ‘professional exposure only’ staff
who did not receive psychological support than ‘by-
standers’ (70.6% vs 17.6% p = 0.002); the same applies to
staff with full or partial PTSD (64.2% vs 42.6%, p =
0.025).
Although the differences between these two groups
are not statistically significant, the same trends in terms
of absence of psychological support were observed
among staff members presenting with signs of other
mental disturbances: probable state of anxiety (64.3% vs
45%, p = 0.184), suicidal thoughts (36.4% vs 11.1%, p =
0.319).
For the final items of the web-questionnaire, few ex-
posed professionals (n = 52/488) answered the questions
exploring the reasons for not using the psychological
support resource, so that no specific insight into this
issue was provided.
Table 3 Factors associated with full or partial PTSD among the ‘professional exposure only’ category (N = 203 respondents to the
PCL5) (Continued)
Univariate analysis Multivariate analysis
OR [CI 95%] p-value Adj OR [CI 95%] p-value
Yes 3.17 [1.26; 7.98] 0.014 3.04 [1.18; 7.85] 0.022
No 1 1
Performed tasks unrelated to their training
Yes 1.37 [0.71; 2.63] 0.347
No 1
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Table 4 Somatic impact since the attack according to exposure group
Symptoms and conditions arisen since the
attack
Professional exposure only (n = 285) Bystanders
(n = 203)
Unexposed (n = 316) p-
value
Na (%) Na (%) Na (%)
Headaches, migraine 0.174
Yes 122 (52.6) 75 (47.5) 113 (44.1)
No 110 (47.4) 83 (52.5) 143 (55.9)
Back pain – joint pain 0.003
Yes 123 (53.0) 85 (54.1) 102 (39.8)
No 109 (47.0) 72 (45.9) 154 (60.2)
Abdominal pain, colic 0.435
Yes 69 (29.9) 48 (30.4) 64 (25.4)
No 162 (70.1) 110 (69.6) 188 (74.6)
Asthma – other respiratory issues 0.678
Yes 13 (5.9) 7 (4.7) 17 (6.9)
No 208 (94.1) 142 (95.3) 231 (93.2)
Stomach pain – Gastric ulcer 0.048
Yes 56 (24.4) 32 (20.5) 39 (15.4)
No 174 (75.6) 124 (79.5) 214 (84.6)
Arterial hypertension 0.089
Yes 20 (8.7) 9 (5.7) 10 (4.0)
No 209 (91.3) 148 (94.3) 243 (96.0)
Skin conditions 0.112
Yes 44 (18.9) 36 (23.5) 38 (15.2)
No 189 (81.1) 117 (76.5) 212 (84.8)
Uncontrolled diabetes 0.641
Yes 1 (0.4) 2 (1.3) 2 (0.8)
No 229 (99.6) 151 (98.7) 246 (99.2)
Heart trouble 0.5
Yes 7 (3.0) 4 (2.6) 4 (1.6)
No 223 (97.0) 151 (97.4) 247 (98.4)
Fatigue / Weariness 0.018
Yes 129 (56.1) 97 (61.4) 120 (47.6)
No 101 (43.9) 61 (38.6) 132 (52.4)
Difficulty to concentrate <.001
Yes 55 (23.6) 61 (39.4) 45 (17.8)
No 178 (76.4) 94 (60.6) 208 (82.2)
Sleep disorder <.001
Yes 105 (44.9) 88 (57.1) 91 (36.2)
No 129 (55.1) 66 (42.9) 160 (63.8)
Tinnitus 0.602
Yes 17 (7.4) 16 (10.3) 22 (8.8)
No 213 (92.6) 139 (89.7) 229 (91.2)
Unintentional weight change since the attack 0.125
Yes (+/− 10%) 29 (12.0) 27 (16.1) 27 (10.2)
No 189 (78.5) 120 (71.4) 219 (82.3)
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Discussion
Main results
From 11 to 15months after the 2016 Nice terror attack,
hospital staff with ‘professional exposure only’ still dis-
played signs of a significant impact on their mental
health: the prevalence rate for full PTSD was 9.4%,, and
it was 27.1% for probable full or partial PTSD. More-
over, suicidal thoughts among exposed staff members
were significantly more frequent than among the unex-
posed group. In spite of these alarming signs, nearly
three quarters of exposed staff members stated they had
not received psychological support.
Full PTSD among staff with ‘professional exposure
only’ reached 9.4%, a higher proportion than that ob-
served among the general population over the previous
12months, i.e. approximately 1% [29, 30]. It is also
higher than in the aftermath of the Paris attack of Janu-
ary 2015, estimated at 3% among rescue workers [14]
and 4.4% among health professionals following the No-
vember 2015 Paris attack [15]. The difference may be
explained by the fact that the vast majority of hospital
personnel do not work in emergency facilities. Staff
members in this study were not only rescue or emer-
gency workers but reflect the whole range of professions
involved in the running of a hospital. Moreover, staff
with ‘professional exposure only’ were exposed for over
3 weeks, which appears to have seldom been the case in
post-terror attack interventions [31]. Our study provides
supplementary information on partial PTSD prevalence
rate, i.e. 17.7%. Overall, 27% of staff with ‘professional
exposure only’ presented with full or partial PTSD. By
comparison, the rate was 18.8% among « utility workers
» working on the World Trade Center site [31].
In the present study, the risk of developing PTSD
among staff with ‘professional exposure only’ can be re-
lated to the iterative or extreme exposure to aversive de-
tails of traumatic events [9]. It was particularly
significant among women, as reported in the literature
[1, 13, 32], among persons living in social isolation [15,
33], and among those who, following the attack, were
confronted with ‘unfamiliar tasks’, while low predictabil-
ity in working conditions has been shown to result in
psychological distress [34].
Suicidal thoughts were reported by 5.5% of staff with
‘professional exposure only’, vs 1.2% among unexposed
staff, p = 0.02. This has been observed among firefighters
and ambulance staff [35] and our results are close to
those identified among Norwegian ambulance personnel
[36]. Moreover, the relationship between PTSD and sui-
cidal thoughts has previously been observed among first
responders [35], urging monitoring of this population.
These results are particularly worrisome in the hos-
pital setting as symptoms may impact the staff’s profes-
sional activity, while, paradoxically, mental health
support was underutilized. Indeed, approximately 10% of
staff with‘professional exposure only’ went on sick leave
or were declared victims of an occupational accident. Six
months after the January 2015 Paris attacks, 6% of res-
cue workers were still unable to return to work [14].
Risks are documented of absenteeism or turnover of
stressed personnel, or even of their leaving the institu-
tion [37, 38]. Many staff with ‘professional exposure
only’ in the present study reported difficulty to concen-
trate, sleep disorders, fatigue; these symptoms can com-
bine with PTSD and lead to professional difficulties [39],
with performance deficits [40] that can in turn com-
promise quality of patient care. The open comments
substantiated the quantitative data, complementing the
results by providing a personal perspective of general sit-
uations and of the staff’s experience and perceptions.
Nevertheless, 74% of all exposed staff stated they had
not received psychological support, a situation which has
been observed elsewhere [14, 21]. This is markedly more
frequent among staff with ‘professional exposure only’
than among staff with ‘bystander’ exposure who may
have felt more justified in seeking psychological support;
and even more so among those with full or partial PTSD
symptoms, anxiety, or suicidal thoughts. Although reluc-
tance to seek support is well documented among physi-
cians [41], in the current survey this encompasses a
broader professional range. We can only speculate on
the lack of recourse to psychological support among ex-
posed staff: the setup of the psychological support re-
sources provided by the hospital may not have been
suited to staff expectations for various reasons; identifi-
cation of staff members potentially exposed to a trau-
matic experience was not considered, hence the lack of a
systematic approach to reach out to them and offer
them a planned support meeting; on a more individual
level, there may have been a fear of a lack of confidenti-
ality when contacting a psychological support specialist
in their own workplace [42]. These findings point to the
need to dedicate adequate resources to organise early
mental health support for exposed hospital staff, and to
Table 4 Somatic impact since the attack according to exposure group (Continued)
Symptoms and conditions arisen since the
attack
Professional exposure only (n = 285) Bystanders
(n = 203)
Unexposed (n = 316) p-
value
Na (%) Na (%) Na (%)
Don’t know 23 (9.5) 21 (12.5) 20 (7.5)
aCases
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strongly recommend follow-up which can take on vari-
ous forms [43].
Strengths and limitations
While this study’s main focus is the mental health of
staff with ‘professional exposure only’, it is not restricted
to medical care-related staff. Very few studies have ex-
plored the consequences of terror attacks on all mem-
bers of hospital staff [44–46]. Thus, although
publications reporting care-related interventions in Nice
University and Lenval hospitals involve a wide array of
professions having worked in the institutions in this con-
text [17–20, 47–55], they provide a restricted view as all
members of staff were involved in activities required by
this exceptional situation, including those least visible
[56].
Furthermore, few studies focus on tasks performed by
hospital staff in the aftermath of a terror attack. Publica-
tions relating the WTC attack are informative in this re-
spect as, while very different from our study population,
they describe a wide variety of roles and tasks among
rescue and recovery workers according to the profes-
sions exposed on the site and the enormity of the experi-
ence [57]. For those who worked on the site, having seen
bodies or body parts constituted a risk factor for PTSD
[31]. For physicians, having had to inform families of a
person’s death, or to care for an individual after death is
a cause of trauma. Such findings have been confirmed in
the Nice context where exposure to morbid details oc-
curred during professional activity [33], especially as, to
our knowledge, few terror attacks in Europe have re-
sulted in so many child and adolescent victims: 40% of
staff with ‘professional exposure only’ in the present
study took part in the management of young patients, al-
though only 21% worked in a paediatric department at
the time of the attack.
The open comments substantiated the quantitative
data, complementing the results by providing a personal
perspective of general situations and of the staff’s experi-
ence and perceptions.
The study has several limitations. Since it was impos-
sible to identify hospital staff who had been directly or
indirectly exposed to the attack, the survey had to cover
all staff members, including those unexposed. Even using
various and sustained communication procedures during
the extent of the study period, the participation rate for
the study was only 8%, i.e. far lower than expected.
Compared to those non-respondents who were not phy-
sicians, among non-medical personnel who participated
in our survey, women were over-represented, as well as
management, administrative and medico-technical staff.
However, as these professional categories are not care-
givers, they are professionally less exposed to injured or
deceased casualties or accounts by victims, which may
have decreased the observed mental health impact.
Research on terror attacks involving web question-
naires is known to encounter difficulties in accessing
trauma-experienced populations, raising the issue of rep-
resentativeness [58]. Moreover, few studies report the
participation rate of exposed professionals following a
terror attack. By comparison, a study revealed that the
participation rate was 25% among firefighters in Paris
and affiliated volunteers following the November 2015
Paris attack; but this rate could not be assessed and was
probably much lower among health professionals [15].
This rate may have resulted in bias, as discussed else-
where [23]. Indeed, unexposed personnel may have felt
unconcerned by the survey and not considered it worth-
while to participate: thus, only 1014 among all the em-
ployees chose to connect to the web questionnaire, and
804 completed it, i.e. a 79% response rate. This reflects a
self-selection bias, in which individuals are more likely
to respond to items which interest them or which are
directly related to their own situation [59]; however, the
most members of the hospital staff were probably unex-
posed. Conversely, those most exposed may have refused
to complete the questionnaire to avoid recalling painful
memories [60], while studies insist on the need to im-
prove participation to identify individuals with the high-
est morbidity rate [61]. Moreover, staff members who
might have left the institutions after the attacks were not
able to take part in the survey and experiencing this
event may have increased staff turnover and resulted in
staff leaving the institution, so that the prevalence rates
are likely to be underestimated.
Implications
Despite these limitations, the present study, conducted
after the Nice terror attack, provides a useful overview
of hospital staff’s mental health when exclusively ex-
posed through their professional activity, even those
whose jobs did not normally involve clinical care. Their
comments reveal the strength of the impact of such a
type of exposure. Although the Nice Hospital adminis-
trations had set up resources following the attack to as-
sess the potential health impact and to offer staff
members psychological support [23], our results show
that this approach did not have the expected result, few
staff with ‘professional exposure only’ sought psycho-
logical support, especially among those experiencing the
most symptoms.
In order to improve the health of exposed hospital
staff, authors have also recommended developing their
capacity for psychological resilience [62], emphasizing
the role of such factors as a supportive hierarchy [33],
prior training on the risk of PTSD [15], their personal
experience and feeling of competence, all of which may
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participate in the development of post-traumatic growth
[63]. Programmes designed to anticipate, plan and deter
risks confronted by staff exposed to catastrophic events
could thus offer alternative approaches to manage and
pro-actively mitigate professional risk factors [64, 65]. At
a time when the current pandemic exerts a major strain
on health institutions’ human resources, robust preven-
tion and follow-up programs must be developed for hos-
pital staff, in order to manage the health risks they face
when exposed to exceptional health-related events such
as mass terror attacks.
Abbreviations
HAD: Hospital anxiety and depression scale; PTSD: Post-traumatic stress
disorder; CHU: Centre Hospitalo-Universitaire de Nice (Nice University
Hospital)
Acknowledgements
The authors sincerely thank all those who accepted to be involved in this
study: Santé Publique France, for their expertise and contribution, and in
particular Dr. P. PIRARD, Y. MOTREFF, Dr. S. VANDENTORREN; Pr T. BAUBET,
Scientific advisor from the Centre National de Ressources et de Résilience
(CN2R); Mr. C. GUEPRATTE, managing director of Nice University Hospital; Mr.
A. POUILLART, managing director of the Fondation Lenval; Mr. T. ARRII,
Deputy director-general of Nice University Hospital; the members of the sci-
entific committee: Mrs. K. HAMELA (Human Resources director), Pr M. BENOIT
(Psychiatry, Nice CHU), Dr. J.H. PLANCHARD (Occupational medicine, Nice
CHU); our colleagues from the Nice University Public Health Department: Dr.
B. DUNAIS, Dr. P. TOUBOUL LUNDGREN, Dr. E. MARINE-BARJOAN, for their
helpful contributions; all those who contributed to the development and im-
plementation of the study: members of the Nice CHU and Fondation Lenval
managing department, numerous members of staff who took part in testing
the questionnaire, staff of Nice CHU Public Health department, Nice CHU
and Lenval departments.
The authors particularly wish to thank the respondents of the ECHOS de Nice
study, Nice CHU and Lenval health professionals and students who gave
their time and accepted to share their experience in this distressing context.
Authors’ contributions
LB, SV, PP, YM, TB, and CP designed the study protocol. LB, PP, YM, SV, TB
developed the questionnaire. LB, RF, SV, CP conducted the epidemiological
analysis. LB, JB, analysed the free-text comments. ND collected and analysed
the staff numbers and distribution of the healthcare institutions. LB, SV, JB,
RF drafted the manuscript. All authors made substantial contributions to con-
ception and design. All authors have read and approved the final
manuscript.
Funding
This study was supported by the Regional Health Agency for Provence-
Alpes-Côte d’Azur (Agence Régionale de la Santé) who provided Nice Univer-
sity Hospital with financial support to identify and retribute a psychologist
specialized in psychological trauma to care for exposed hospital staff, and by
the Fondation de France: « Ensemble face au terrorisme » (Together against
terrorism) Committee who funded the data collection and management tool
(N° Engt 00079140).
Availability of data and materials
Data are available upon request.
Contact person: Roxane FABRE (fabre.r@chu-nice.fr).
Declarations
Ethics approval and consent to participate
Ethical approval for the trial was obtained from the National Ethics
Committee for Human Research (RCBID N° 2017-A00812–51). Participants
consented to participate in the study, the procedures required to participate





The authors declare that they have no competing interests.
In the past five years, they did not receive reimbursements, fees, funding or
salary from an organization that may in any way gain or lose financially from
the publication of this manuscript, either now or in the future.
Author details
1Côte d’Azur University, Nice University Hospital, Public Health Department,
Nice, France. 2Santé publique France, French national public health agency,
Direction scientifique et internationale, F-94415 Saint-Maurice, France.
3Université Bordeaux, INSERM UMR 1219, Vintage team, F-33000 Bordeaux,
France. 4Côte d’Azur University, CoBTeK lab, Nice University Hospital, CMRR,
Nice, France. 5Côte d’Azur University, Nice University Hospital, Policlinique,
Medical and psychological emergency unit (CUMP 06), Nice, France. 6Paris 13
Sorbonne University - Paris Cité, Laboratoire UTRPP (EA 4403), Villetaneuse,
France. 7Santé publique France, French national public health agency,
Non-Communicable Diseases and Trauma Division, F-94415 Saint-Maurice,
France. 8Team MOODS, CESP, Inserm 1178, Paris-Saclay University, UVSQ,
Villejuif, France. 9Centre National de Ressources et de Résilience (CN2R), Lille/
Paris, France. 10UTRPP ER 4403, Sorbonne Paris Nord University, Villetaneuse,
France. 11Assistance Publique - Hôpitaux de Paris, Avicenne Hospital, Child
and adolescent psychopathology, psychiatry and addiction, Bobigny, France.
12Sorbonne Université, Inserm, Institut Pierre Louis d’Épidémiologie et de
Santé Publique (IPLESP), Department of Social Epidemiology, F-75012 Paris,
France.
Received: 18 January 2021 Accepted: 8 June 2021
References
1. De Stefano C, Orri M, Agostinucci JM, Zouaghi H, Lapostolle F, Baubet T,
et al. Early psychological impact of Paris terrorist attacks on healthcare
emergency staff: a cross-sectional study. Depress Anxiety. 2018;35(3):275–82.
https://doi.org/10.1002/da.22724.
2. Wilson LC. A systematic review of probable posttraumatic stress disorder in
first responders following man-made mass violence. Psychiatry Res. 2015;
229(1-2):21–6. https://doi.org/10.1016/j.psychres.2015.06.015.
3. Tucker P, Pfefferbaum B, Nitiéma P, Wendling TL, Brown S. Intensely
exposed Oklahoma City terrorism survivors: long-term mental health and
health needs and posttraumatic growth. J Nerv Ment Dis. 2016;204(3):203–9.
https://doi.org/10.1097/NMD.0000000000000456.
4. Martin CE, Tran JK, Buser SJ. Correlates of suicidality in firefighter/EMS
personnel. J Affect Disord. 2017;208:177–83. https://doi.org/10.1016/j.jad.201
6.08.078.
5. DiMaggio C, Galea S, Li G. Substance use and misuse in the aftermath of
terrorism. A Bayesian meta-analysis. Addiction. 2009;104(6):894–904. https://
doi.org/10.1111/j.1360-0443.2009.02526.x.
6. Sareen J, Cox BJ, Stein MB, Afifi TO, Fleet C, Asmundson GJG. Physical and
mental comorbidity, disability, and suicidal behavior associated with
posttraumatic stress disorder in a large community sample. Psychosom
Med. 2007;69(3):242–8. https://doi.org/10.1097/PSY.0b013e31803146d8.
7. McLaughlin KA, Koenen KC, Friedman MJ, Ruscio AM, Karam EG, Shahly V,
et al. Sub-threshold post traumatic stress disorder in the WHO world mental
health surveys. Biol Psychiatry. 2016;77(4):375–84. https://doi.org/10.1016/j.
biopsych.2014.03.028.
8. Marshall RD, Olfson M, Hellman F, Blanco C, Guardino M, Struening EL.
Comorbidity, impairment, and suicidality in subthreshold PTSD. Am J
Psychiatry. 2001;158(9):1467–73. https://doi.org/10.1176/appi.ajp.158.9.1467.
9. American Psychiatric Association (APA). Diagnostic and statistical manual of
mental disorders (DSM-5®). 5th ed. Airlington: American Psychiatric
Association; 2013.
10. García-Vera MP, Sanz J, Gutiérrez S. A systematic review of the literature on
posttraumatic stress disorder in victims of terrorist attacks. Psychol Rep.
2016;119(1):328–59. https://doi.org/10.1177/0033294116658243.
11. Gabriel R, Ferrando L, Cortón ES, Mingote C, García-Camba E, Liria AF, et al.
Psychopathological consequences after a terrorist attack: an epidemiological
study among victims, the general population, and police officers. Eur
Psychiatry. 2007;22(6):339–46. https://doi.org/10.1016/j.eurpsy.2006.10.007.
Bentz et al. BMC Public Health         (2021) 21:1372 Page 15 of 17
12. Misra M, Greenberg N, Hutchinson C, Brain A, Glozier N. Psychological
impact upon London ambulance service of the 2005 bombings. Occup
Med. 2009;59(6):428–33. https://doi.org/10.1093/occmed/kqp100.
13. Wesemann U, Zimmermann P, Mahnke M, Butler O, Polk S, Willmund G.
Burdens on emergency responders after a terrorist attack in Berlin. Occup
Med Oxf Engl. 2018;68(1):60–3. https://doi.org/10.1093/occmed/kqx172.
14. Vandentorren S, Pirard P, Sanna S, Aubert I, Motreff Y, Dantchev N, et al.
Healthcare provision and the psychological, somatic and social impact on
people involved in the terror attacks in January 2015 in Paris: cohort study.
Br J Psychiatry. 2018;212(4):207–14. https://doi.org/10.1192/bjp.2017.63.
15. Motreff Y, Baubet T, Pirard P, Rabet G, Petitclerc M, Stene LE, et al. Factors
associated with PTSD and partial PTSD among first responders following
the Paris terror attacks in November 2015. J Psychiatr Res. 2020;121:143–50.
https://doi.org/10.1016/j.jpsychires.2019.11.018.
16. Gregory J, de Lepinau J, de Buyer A, Delanoy N, Mir O, Gaillard R. The
impact of the Paris terrorist attacks on the mental health of resident
physicians. BMC Psychiatry. 2019;19(1):79. https://doi.org/10.1186/s12888-01
9-2058-y.
17. Carles M, Levraut J, Gonzalez JF, Valli F, Bornard L. Mass casualty events and
health organisation: terrorist attack in Nice. Lancet. 2016;388(10058):2349–
50. https://doi.org/10.1016/S0140-6736(16)32128-6.
18. Haas H, Fernandez A, Bréaud J, Dupont A, Tran A, Solla F. Terrorist attack in
Nice: the central role of a children’s hospital. Lancet. 2017;389(10073):1007.
https://doi.org/10.1016/S0140-6736(17)30655-4.
19. Gonzalez J-F, Thomas J, Decroocq L, Raynier J-L, Carles M, de Peretti F, et al.
The 14 July 2016 terrorist attack in Nice: the experience of orthopaedic
surgeons. Orthop Traumatol Surg Res. 2019;105(3):505–11. https://doi.org/1
0.1016/j.otsr.2019.02.009.
20. Askenazy F, Gindt M, Chauvelin L, Battista M, Guenolé F, Thümmler S. Early
phase psychiatric response for children and adolescents after mass trauma:
lessons learned from the truck-ramming attack in Nice on July 14th, 2016.
Front Psychiatry. 2019;10:65. https://doi.org/10.3389/fpsyt.2019.00065.
21. Gjerland A, Pedersen MJ, Ekeberg Ø, Skogstad L. Sick-leave and help
seeking among rescue workers after the terror attacks in Norway, 2011. Int J
Emerg Med. 2015;8(1):81. https://doi.org/10.1186/s12245-015-0081-4.
22. Prieto N, Cheucle E, Faure P, Digard F, Dalphin C, Pachiaudi V, et al.
Defusing des victimes des attentats de Paris. Éléments d’évaluation un mois
après. L’Encéphale. 2018;44(2):118–21. https://doi.org/10.1016/j.encep.2016.1
0.002.
23. Bentz L, Pirard P, Motreff Y, Vandentorren S, Baubet T, Fabre R, et al. Health
outcomes of the July 14, 2016 Nice terror attack among hospital-based
professionals and students: the « ECHOS de Nice » health survey protocol.
BMC Public Health. 2019;19(1):1163. https://doi.org/10.1186/s12889-019-74
89-3.
24. Weathers, F.W., Litz, B.T., Keane, T.M., Palmieri, P.A., Marx, B.P., & Schnurr, P.P.
(2013). The PTSD checklist for DSM-5 (PCL-5). Scale available from the
National Center for PTSD at www.ptsd.va.gov.
25. Hamilton MA. The assessment of anxiety states by rating. Br J Med Psychol.
1959;32(1):50–5. https://doi.org/10.1111/j.2044-8341.1959.tb00467.x.
26. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta
Psychiatr Scand. 1983;67:361–70.1. Thomas DR. A general inductive approach
for analyzing qualitative evaluation data. Am J Eval. 2006;27:237–46.
27. Thomas DR. A general inductive approach for analyzing qualitative
evaluation data. Am J Eval. 2006;27(2):237–46. https://doi.org/10.1177/1
098214005283748.
28. Blais M, Martineau S. L’analyse inductive générale: description d’une démarche visant
à donner un sens à des données brutes. Rech Qual. 2006;26:1–18.
29. Vaivaa G, Jehel L, Cottencin O, Ducrocq F, Duchet C, Omnes C, et al.
Prévalence des troubles psychotraumatiques en France métropolitaine
[Prevalence of trauma-related disorders in the french WHO study: Santé
mentale en population générale (SMPG)]. L’Encéphale. 2008;34:577–83.
https://doi.org/10.1016/j.encep.2007.11.006.
30. Darves-Bornoz J-M, Alonso J, de Girolamo G, de Graaf R, Haro J-M, Kovess-
Masfety V, et al. Main traumatic events in Europe: PTSD in the European
study of the epidemiology of mental disorders survey. J Trauma Stress.
2008;21(5):455–62. https://doi.org/10.1002/jts.20357.
31. Cuckor J, Wyka K, Jayasinghe N, Weathers F, Giosan C, Leck P, et al.
Prevalence and predictors of posttraumatic stress symptoms in utility
workers deployed to the world trade center following the attacks of
September 11, 2001. Depress Anxiety. 2011;28(3):210–7. https://doi.org/10.1
002/da.20776.
32. Skogstad L, Heir T, Hauff E, Ekeberg Ø. Post-traumatic stress among rescue
workers after terror attacks in Norway. Occup Med. 2016;66(7):528–35.
https://doi.org/10.1093/occmed/kqw063.
33. Brooks SK, Dunn R, Amlôt R, Greenberg N, Rubin GJ. Social and
occupational factors associated with psychological distress and disorder
among disaster responders: a systematic review. BMC Psychol. 2016;4(1):18.
https://doi.org/10.1186/s40359-016-0120-9.
34. Birkeland MS, Nielsen MB, Knardahl S, Heir T. Associations between work
environment and psychological distress after a workplace terror attack: the
importance of role expectations. Predictability and Leader Support PLoS
One. 2015;10(3):e0119492. https://doi.org/10.1371/journal.pone.0119492.
35. Stanley IH, Hom MA, Joiner TE. A systematic review of suicidal thoughts and
behaviors among police officers, firefighters, EMTs, and paramedics. Clin
Psychol Rev. 2016;44:25–44. https://doi.org/10.1016/j.cpr.2015.12.002.
36. Sterud T, Hem E, Lau B, Ekeberg Ø. Suicidal ideation and suicide attempts in
a Nationwide sample of operational Norwegian ambulance personnel. J
Occup Health. 2008;50(5):406–14. https://doi.org/10.1539/joh.L8025.
37. De Boer J, Lok A, Van’t Verlaat E, Duivenvoorden HJ, Bakker AB, Smit BJ.
Work-related critical incidents in hospital-based health care providers and
the risk of post-traumatic stress symptoms, anxiety, and depression: a meta-
analysis. Soc Sci Med. 2011;73(2):316–26. https://doi.org/10.1016/j.
socscimed.2011.05.009.
38. Laposa JM, Alden LE, Fullerton LM. Work stress and posttraumatic stress
disorder in ED nurses/personnel (CE). J Emerg Nurs. 2003;29(1):23–8. https://
doi.org/10.1067/men.2003.7.
39. Evans S, Patt I, Giosan C, Spielman L, Difede J. Disability and posttraumatic
stress disorder in disaster relief workers responding to september 11, 2001
world trade center disaster. J Clin Psychol. 2009;65(7):684–94. https://doi.
org/10.1002/jclp.20575.
40. Regehr C, LeBlanc VR. PTSD, acute stress, performance and decision-making in
emergency service workers. J Am Acad Psychiatry Law Online. 2017;45:184–92.
41. Tyssen R. Health problems and the use of health services among physicians:
a review article with particular emphasis on Norwegian studies. Ind Health.
2007;45(5):599–610. https://doi.org/10.2486/indhealth.45.599.
42. Kay M, Mitchell G, Clavarino A, Doust J. Doctors as patients: a systematic
review of doctors’ health access and the barriers they experience. Br J Gen
Pract. 2008;58(552):501–8. https://doi.org/10.3399/bjgp08X319486.
43. Pirard P, Baubet T, Motreff Y, Rabet G, Marillier M, Vandentorren S, et al. Use
of mental health supports by civilians exposed to the November 2015
terrorist attacks in Paris. BMC Health Serv Res. 2020;20(1):959. https://doi.
org/10.1186/s12913-020-05785-3.
44. Ben-Ezra M, Neria Y, Wolf JJ, Shrira A. Psychiatric symptoms and
psychosocial functioning among hospital personnel during the Gaza war: a
repeated cross–sectional study. Psychiatry Res. 2011;189(3):392–5. https://
doi.org/10.1016/j.psychres.2011.02.004.
45. Koren D, Caspi Y, Leiba R, Bloch D, Vexler B, Klein E. Acute stress reactions among
medical and non-medical personnel in a general hospital under missile attacks.
Depress Anxiety. 2009;26(2):123–8. https://doi.org/10.1002/da.20509.
46. Luce A, Firth-Cozens J, Midgley S, Burges C. After the Omagh bomb:
posttraumatic stress disorder in health service staff. J Trauma Stress. 2002;
15(1):27–30. https://doi.org/10.1023/A:1014327110402.
47. Massalou D, Ichai C, Mariage D, Baqué P. Terrorist attack in Nice – the
experience of general surgeons. J Visc Surg. 2019;156(1):17–22. https://doi.
org/10.1016/j.jviscsurg.2018.04.004.
48. Orban J-C, Quintard H, Ichai C. ICU specialists facing terrorist attack: the Nice
experience. Intensive Care Med. 2017;43(5):683–5. https://doi.org/10.1007/
s00134-016-4570-6.
49. Nathalie R, Orban J-C. Traumatologie de masse: prise en charge en
réanimation (Retour d’expérience après l’attentat du 14 juillet 2016 à Nice).
In: Le Congrès 2017, Société Française d’Anesthésie et de Réanimation
(SFAR). Paris; 2017. https://sofia.medicalistes.fr/spip/IMG/pdf/traumatologie_
de_masse_prise_en_charge_en_reanimation.pdf.
50. Solla F, Carboni J, Bréaud J, Babe P, Brézac G, Chivoret N, et al. July 14, 2016,
terror attack in Nice, France. Acad Pediatr. 2018;18(4):361–3. https://doi.org/1
0.1016/j.acap.2018.01.004.
51. David V, Favier C. Gillet De Thorey, N, Durieux-Roussel E, Kihal A, Leorza J, et al.
Attentat de Nice du 14 juillet 2016: prise en charge transfusionnelle. Transfus Clin
Biol-Supplément. 2017;24(3):368–9. https://doi.org/10.1016/j.tracli.2017.06.276.
52. Amoretti N. Terrorist attack in Nice, France, in July 2016: massive influx of
patients to a radiology department. Radiology. 2018;288(1):2–3. https://doi.
org/10.1148/radiol.2018172915.
Bentz et al. BMC Public Health         (2021) 21:1372 Page 16 of 17
53. Gindt M, Thümmler S, Soubelet A, Guenolé F, Battista M, Askenazy F.
Methodology of “14–7” program: a longitudinal follow-up study of the
pediatric population and their families exposed to the terrorist attack of
Nice on July 14th, 2016. Front Psychiatry. 2019;10:629. https://doi.org/10.33
89/fpsyt.2019.00629.
54. Chauvelin L, Gindt M, Olliac B, Robert P, Thümmler S, Askenazy F.
Emergency Organization of Child Psychiatric Care Following the terrorist
attack on July 14, 2016, in Nice, France. Disaster Med Public Health Prep.
2019;13(02):144–6. https://doi.org/10.1017/dmp.2018.51.
55. Quatrehomme G. Unité police d’Identification de Victimes de catastrophes,
Toupenay S, Delabarde T, Padovani B, Alunni V. forensic answers to the 14th
of July 2016 terrorist attack in Nice. Int J Legal Med. 2019;133(1):277–87.
https://doi.org/10.1007/s00414-018-1833-5.
56. Guesnier E. Le regard d’un cadre de santé Sur l’organisation des soins le 14
juillet 2016, soir de l’attentat de Nice reflections of a help-care manager on
emergency care provided following the 14 July 2016 attack in Nice.
Neuropsychiatr Enfance Adolesc. 2017;65(5):278–80. https://doi.org/10.1016/
j.neurenf.2017.07.001.
57. Bills CB, Dodson N, Stellman JM, Southwick S, Sharma V, Herbert R, et al.
Stories behind the symptoms: a qualitative analysis of the narratives of 9/11
rescue and recovery workers. Psychiatr Q. 2009;80(3):173–89. https://doi.
org/10.1007/s11126-009-9105-7.
58. Schlenger WE, Silver RC. Web-based methods in terrorism and disaster
research. J Trauma Stress. 2006;19(2):185–93. https://doi.org/10.1002/jts.2011
0.
59. Eysenbach G, Wyatt J. Using the internet for surveys and Health Research. J
Med Internet Res. 2002;4(2):e13. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC1761932/. https://doi.org/10.2196/jmir.4.2.e13.
60. Vuillermoz C, Stene LE, Aubert L, Motreff Y, Pirard P, Baubet T, et al. Non-
participation and attrition in a longitudinal study of civilians exposed to the
January 2015 terrorist attacks in Paris. France BMC Med Res Methodol. 2020;
20(1):63. https://doi.org/10.1186/s12874-020-00943-x.
61. Stene LE, Dyb G. Research participation after terrorism: an open cohort
study of survivors and parents after the 2011 Utøya attack in Norway. BMC
Res Notes. 2016;9(1):57. https://doi.org/10.1186/s13104-016-1873-1.
62. Figley CR, Huggard P, Rees CE. First do not self-harm - Understanding and
Promoting Physician Stress Resilience: Oxford University Press; 2013.
63. Brooks S, Amlôt R, Rubin G, Greenberg N. Psychological resilience and post-
traumatic growth in disaster-exposed organisations: overview of the
literature. J R Army Med Corps. 2018;166(1):52–6. https://doi.org/10.1136/jra
mc-2017-000876.
64. Schreiber M, Cates DS, Formanski S, King M. Maximizing the resilience of
healthcare Workers in Multi-hazard Events: lessons from the 2014–2015
Ebola response in Africa. Mil Med. 2019;184(Suppl 1):114–20. https://doi.
org/10.1093/milmed/usy400.
65. Sylwanowicz L, Schreiber M, Anderson C, Gundran CPD, Santamaria E, Lopez
JCF. Rapid triage of mental health risk in emergency medical workers:
findings from typhoon Haiyan. Disaster Med Public Health Prep. 2018;12(1):
19–22. https://doi.org/10.1017/dmp.2017.37.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Bentz et al. BMC Public Health         (2021) 21:1372 Page 17 of 17
